INTRODUCTION
Recently, demand for ecological foods has rapidly increased. Methods of production, storage, and processing used in ecological farming are subject to constant supervision, including the environment they function in. This allows them to obtain high quality [Provision of Council (WE) No. 834/2007 , Journal of Laws 189, 20.7.2007 , Nowogródzka 2012 , Niewęgłowska 2014 .
Among all ecological producers, the most numerous group are agricultural producers. In 2004-2013, the number of ecological agricultural farms systematically increased, to be: 3,705; 7,183; 9,189; 11,870; 14,896; 17,091; 20,582; 23,449; 25,944; 26,598 respectively. In 2014 and 2015, there was a drop (24,829 and 22,277 respectively) , following which, in 2016, a slight increase was reported (22, 435) . In 2015, the structure of ecological agricultural farms was dominated by farms sized: 10-20 ha (28.5%), 5-10 ha (22.5%) and 20-50 ha (21.3%). Farms up to 5 ha accounted for 14%, whereas, the lowest 3%, was attributed to farms with an area of 100 ha (4.4%) and 50-100 ha (9%). In 2016, a drop in the number of smallest farms -up to 5 ha (20.3%) was reported, whereas the share of remaining farms: 5-10, 10-20, 20-50, 50-100 and above 100 ha decreased (20.4, 26.5%, 20.8, 8.4 and 3.6%, respectively) [Zdrojewska 2017] .
The economic purpose of agricultural activity is to gain an expected income. The profit needs to cover own production and investment costs. Profit higher than own production costs is the factor that makes it possible for farms to withstand competition and remain on the market. If it is lower, they can try to adapt to variable farming conditions or shut down business and use production means in a different way [Kleinhanss 2015] . In Poland, as many as 1687 thousand farms of small economic size and area are characterized by a diverse cultivation structure and different species of breed animals. They are referred to as decline farms [Józwiak 2010] . For some of these farms, the ecological production system may provide a chance for development. This system is financially supported from PROW (Program for Rural Areas Development). The share of financial support in the income of ecological farms is 80%. Moreover, the prices of organic products are higher than conventional ones and sell well [Niewęgłowska 2014, MRiRW (Ministry of Agriculture and Rural Areas Development) 2016]. Therefore, the aim of the research was to evaluate the effectiveness and competitiveness of Polish ecological farms of different economic size. Their production potential as well as production capacity has also been analyzed.
MATERIAL AND METHODS
Data from farms using Polish FADN accountancy included in publications entitled: 'Technical -economic parameters according to groups of agricultural farms participating in the Polish FADN in 2013-2016" have been used. Organic farms grouped according to economic size (ES6 1 ) in thousands of euro: 2-8, 8-25, 25-50 and 50-100 have been analyzed. The potential of the analyzed farms was assessed according to: agricultural land -AL (ha), per 100 ha AL (AWU), own labor share in overall labor expenditure (%), total assets (thousand PLN), overall capital (thousand PLN per ha AL) as well as the technical equipment index measured by the value of machines and devices per one full time employed person (thousand PLN AWU). Production costs have also been analyzed, measured by total costs per 1 ha AL in (PLN) and costs involved in the creation of production worth PLN 1,000 (PLN/thousand). The productivity index has been used for the assessment of production effectiveness of farms, referring production to expenditures involved in the following factors: land, labor input and overall assets. The share of subsidies in income has been analyzed as well. Competitiveness of farms has been defined by means of the competitiveness index (Wk):
where: Dzgr -income from agricultural farm, Kwz -alternative cost of own land, Kwp -alternative cost of own labor, Kwk -alternative cost of own capital (without own land).
1
According to the ES6 classification of farms by thousand euro: very small 2-8, small 8-25, medium--small 25-50, medium-large 50-100, large 100-500, very large 500.
Value Wk ≥ 1 denotes full return of own production factor costs from income, whereas Wk < 1 indicates a partial return. According to Kleinhanss [2015] , a more detailed classification of the competitiveness index was accepted, where:
Wk1 -stands for negative profit from agricultural activity, Wk2 -partial return of own production input costs (0 ≤ Wk <1), Wk3 -full return of own production factor costs (1 ≤ Wk <2), Wk4 -double and larger return of own production factor costs (Wk ≥ 2). Farms able to withstand competitiveness are those in which the value of Wk is contained within 1 ≤ 2, whereas, those with a value of Wk ≥ 2 are fully competitive.
Competitiveness of ecological farms is referred to as farms able to develop, defined by profit from management, income parity and net investment rate. The share of subsidies in income has also been determined. The following methods have been used: a descriptive method with the use of tables and a comparative method. An arithmetic means of the investigated features recorded in 2013-2016 have been used.
RESEARCH RESULTS
The production potential of organic farms was dependent on their economic size. Farms with a higher economic size were also characterized by larger areas. A reverse dependence was reported for labor inputs per 100 ha AL. Farms with the highest economic strength and largest area mostly based their production on a hired labor force, whereas farms with the lowest economic strength mostly used their own labor force. The value of assets per holding increased along with its economic size increase, whereas farm capital per 1 ha AL decreased (it was the highest for farms with the smallest economic strength). The value of farm capital includes the values of: livestock, permanent crops, melioration devices, buildings, machines, equipment and working capital. It does not include money sums or other laws which cannot be separated from the value of land. [Bocian et al. 2017] . The value of the technical device index was also connected with the economic size of a holding. The highest value was found for farms with the highest economic strength and lowest labor input per 100 ha AL. Technical devices, which increased along with an increase in economic size, compensated decreasing labor inputs (Table 1) . [Goraj et al. 2015 , 2016 , Bocian et al. 2017 , 2018 Production intensity of farms with a smaller economic size was found to be higher. Production intensity measured by overall costs per 1 ha decreased along with an increase in economic size. A similar dependence was also found for costs involved in the generation of PLN 1,000 worth of output. The highest costs were borne by the smallest holdings. In a farm of up to 25 thousand euro, the costs were higher than the value of production. However, the lowest production costs were found for holdings with the highest economic strength (50-100 thousand euro). For farms with an economic size of 25-50 thousand euro, costs were slightly higher than for farms -50-100 thousand euro, however, they did not exceed production costs. Farms differed in terms of land, labor productivity and assets. Farms with the lowest economic strength (2-8 thousand euro) were characterized by the highest land productivity (3,039 PLN/ ha AL), whereas, the lowest land productivity (2,530 PLN/ha AL) was found for holdings of 8-25 thousand euro. In farms 25-50 thousand euro and 50-100 thousand euro, production per 1 ha AL was similar (above 2,700 PLN/ha AL). However, the dependence was found to be different for labor efficiency. The output value per one full time employee was higher along with the economic size of a farm. It was four times higher for holdings with the highest economic strength than for farms with the smallest economic size. Productivity of assets also increased along with economic size, with the exception of farms with an economic size of 8-25 thousand euro, where it was slightly lower than in farms -2-8 thousand euro (Table 2) .
Farms with the lowest economic strength and highest production costs were characterized by the highest share of subsidies in income, whereas, for farms with the largest economic size, the share of subsidies in income was the lowest (Figure 1) .
Farms with an economic size of 25-50 thousand euro (competitiveness index 1.1) were found to have competitive ability as well as those with 50-100 thousand euro (competitiveness index 1.8) using 37.7 and 70.3 ha AL, respectively. In farms of up to 25 thousand euro, an index lower than one indicates that they are not able to be competitive. 'Competitiveness of farms can be understood as an ability to develop in concrete economic conditions, measuring them with such indexes as: "income parity, management related income and net investment rate" [Mirkowska, Ziętara 2015 , Ziętara 2014 Source: own study based on [Goraj et al. 2015 , 2016 , Bocian et al. 2017 , 2018 Ziętara 2017]. Competitive agricultural holdings were characterized by positive management related income in contrast to farms without competitive abilities, where it was found to be negative. The level of own labor expenditure return also depended on competitiveness of farms and their economic size. In holdings with a competitive ability, with an economic size of 25-50 thousand euro, it was 1.5, whereas, for holdings of 50-100 thousand euro, it was almost three times higher than the average wage in the national economy. Farms which have no competitive ability (below 25 thousand euro) did not achieve an own labor expenditure return. The size of expenditure for restoration, extension and modification of fixed assets are factors which are crucial for farm development [Józwiak 2012 , Czubak, Sadowski 2014 , Grzelak 2015 , Sass 2017 . Ecological farms which have the ability to be competitive were characterized by a positive investment rate net, whereas for those without competitive ability, it was negative (Table 3 ). . , 2016 . , Bocian et al. 2017 . , 2018 Income parity** 0.4 0.8 1.5 2.7
Net investment rate [%]*** -80.9 -38.7 7.9 28.1 * Management income is the difference between farm income and the costs of using own production factors (labor, land and capital), ** Income parity is the ratio of farm income per unit of own work (FWU -Family Work Unit = 2,120 hours of own work in a year) to the average wage in the national economy. The average net wage in the national economy based on the calculations of the Agricultural Accountancy Department of IERiGŻ-PIB in 2013-2016 amounted to PLN 29,798, PLN 30,915 PLN, 31,960 and 33,135 PLN, *** Net investment rate -net investment to depreciation ratio expressed in %. Source: own study based on [Goraj et al. 2015 , 2016 , Bocian et al. 2017 , 2018 
CONCLUSIONS
The carried out analysis has proved that in 2013-2016 the production potential, efficiency and competitiveness of Polish ecological farms depended on their economic size. 1. The value of assets per one agricultural holding increased along with an increase in economic size. The operation of holdings with a large area and high economic strength was largely based on a hired labor force, whereas, smaller farms used their own labor force. The bigger the economic size of a farm, the more equipment it had, which compensated decreasing labor inputs. 2. Labor productivity increased along with an increase in farm economic size. 3. Among the analyzed ecological farms, those with an economic size of 25-50 thousand euro and 50-100 thousand euro, using 37.7 and 70.3 ha, respectively, were found to have competitive abilities. 4. Farms, which were able to withstand competition, gained positive income from management in 2013-2016; in farms without competitive abilities this was negative. In farms with competitive ability, with an economic size of 25-50 thousand euro, payment for own labor was 1.5 times higher than the average wage in the domestic economy and in farms with an economic size of 50-100 thousand euro, nearly three-fold. Agricultural holdings without competitive abilities (below 25 thousand euro) did not achieve parity of own labor input return. 5. Farms with competitive abilities are characterized by a positive net investment rate, whereas for farms which do not have competitive abilities the investment rate is negative. 6. The analysis showed that small organic farms with small economic size despite being financially supported had no competitive ability. 
